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Fatigue experiments were performed at room temperature for C-fiber reinforced chemical vapor infiltrated (CVI SiC) 
matrix and melt-infiltrated (Ml) matrix composites. The goal was to associate some nondestructive parameter or 
acoustic emission characteristic with the processes that lead to fatigue failure. Failure only occurred at loads very 
close to the ultimate. However, correlations between the acoustic data and the eventual failure of the composites 
could be made. These will be presented with respect to health monitoring of these types of composites. 
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Objective 
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Techniques Used 
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determine a damage parameter 


Experimental Approach 
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All fatigue experiments performed at SRI 


Experimental Procedure 
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Interrupted after certain # cycles for guided 
plate wave time of flight measurement 



Test Specimen Configuration 



Did we ever 
take a picture 
of the set-up? 



Monotonic Stress-Strain 



Strain % 




Experimental Results 
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Modal AE Description 
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AE Results: CVI SiC 
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AE Results: Analysis 
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increases (“tertiary” appearance) 









Location of AE for CVI SiC Composite 
that Failed: cycles 10,000 to 28,364 
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Location of AE and Fatigue 
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Location of AE for Ml SiC Composite 
that Failed: cycles 10,000 to 37,018 
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Guided Plate Wave Time of 
Flight Description 

Approach 

• Damage defined : D = 1 - E/E 0 
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Processing -Voltage amplified with a 40 dB gain, digitized 
to 1 6-bit precision at a sampling rate of 20 MHz 






Guided Plate Wave Results: CVI SiC Tensile Loading 
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Error bars represent 95% confidence interval 


Guided Plate Wave Results: CVI SiC Cyclic 

Fatigue Loading 
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Guided Plate Wave Results: Ml SiC-Si Cyclic Fatigue 

Loading 
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Guided Plate Wave Time of Flight: Analysis 
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AE Results: Conclusions 
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making it difficult to accurately locate events which may have been 
helpful earlier in the test 

This is an artifact of C-SiC material, it would be expected for 
SiC/SiC that AE transmission would be better 


Guided Plate Wave Time of Flight: Conclusions 

• Tensile Loading 
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